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Please amend claims 1 , 4, 5, 1 1 , 31 , and 36 as follows: 

1 . (Thrice Amended) An optical logic circuit, compri^gi 
a substrate comprising a first material; 

an optical layer overlaying the substrate at l^st partially comprising a 
second maleriaL the optical layer configured to provide/^ plurality of optical pathways, the 
optical pathways including a first optical pathway cptifigured to transmit an optical bias 
signal having a wavelength and a phase, aiseconq optical pathway configured to provide a 
modulated optical input signal having tb^6]^&me wavelength and phase as the optical bias 
signal, and a third optical pathway coWfigured^^ provide a|>tJ^tical outp signal; and 

an interference region/at least pamiajlv^^om the second material, 

configured to selectively cause interfere\ce^a#^ of the optical bias signal and 

the modulated optical input signal entgn^^he interference region, the interference being 
based on the location of the first>^pf(cal pathway with respect to the second optical 
pathway entering the interference region and the length of the interference region and the 
location of the third optical^pathway relative to the first and second optical pathways, the 
location of the third optical pathway being a function of the wavelength and the length of 
the interference region/and the distance between the first and second optical pathways, 

wherein the optical output signal is a Boolean logic output signal based on 
the optical input signal and the optical output signal exits an interference region output. 




4. (Twice Amended) The optical logk/circuii of claim 1, wherein the 
^ interference region is configured to cause tuW^antial cancellation of light exiting the 

interference region when light is provj^e^^j^prthe injerferepc^region in the form of the 
modulated optipal input signal, 

5, (Twice Amended) TftfeyptiMpfSgjc circuit of claim 1 , wherein the 
interference region includes a first s^Ur^ive optical input receiving the modulated optical 
input signal and a second selecti^ optical input receiving a second modulated optical 
input signal, _____ 
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1 1 . (Thrice Amended) An qptical logic gate for an ^ical processor, comprising: 
a substrate configured of a first material; 
a patterned optical layer overlying the subsiirate at least partially configured 
of a second material, the patterned optical layer providing a plurality of optical conduits of 
the second material, at least two of the optical conduits configured to receive optical input 
signals, each of the optical input signals having the same phase, ax least one of the optical 

fnals, and at least one of the at least two 
inp\}^s^signal; and 

It least two of the optical conduits 
tive interference being caused along a 
the interference being based on the location 



^to 



\se|e 



conduits configured to provide optical oul 
optical input signals being an optical bi^ 

an interference region coup 
configured to receive optical input signals 
predetermined axis in the interference 

of The first optical pathway with respew^o the second opiical pathway entering the 
interference region and the length of /he interference region and the location of the third 
optical pathway relative to the first ind second optical pathways, the location of the third 
optical pathway being a function c/f the wavelength and the length of the interference 
region and the distance betweerythe first and second optical pathways, and the 
interference region being coupl/d to at least one of the optical conduits configured to 
provide optical output signalsj 

wherein the interference region is configured to provide a Boolean logic 
output signal based on the at least one optical input signal. 

31 . (Thrice Amended) A method of providing a Boolean logic optical output 
signal based on at least two optical inptrt^ignals, comprising: 

providing an optical bi^; input/signal to a first optical input such that the 
optical bias input signal is in an always Mt^ondition; 

providing a plurality (^/€p:\c^\ pathways formed of optical transmission 
material patterned on a substrate material; 

providing a second afelective optical input signal; 

providing a distan/e between the plurality of optical pathways entering the 
interference region, the interfOTence region enabling selective interference of the opiical 
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Was input signal and the second selective optical inn^t signal al ng a predetermined axis 
in the interference region, the interference being biss^i on the location of the first optical 
pathway with respect to the second optical p>athway entering the interference region and 
the length of the interference region and th| lotea^jon of the third optical pathway relative 
to the first and second optical pathways, thjeM^ation of the third optical pathway being a 
function of the wavelength and the \er)gth^ the interference region and the distance 
between the first and second optical pathways; and 

providing an optical outpuysignaL the optical output signal based on the at 
least two input signals and representat/e of a Boolean logic function. 



36. 



(Thrice Amended) An optical logic c/cult, comprising: 
a substrate comprising a first mate/iai, 

an optical layer overlaying the sulsstrate at least partially comprising a 
second material, the optical layer being pattenned to provide a plurality of optical 
pathways, at least two optical pathways comigured to provide optical input signals, the 
optica) input signals being of the sanT^^^R^e, and at least one optical pathway configured 
to provide an optical output signal; 

an interference region fion/h^red to selectively cause interference of 
wgvefronts of light from the optical iraom signals entering the interference region, the 
interference being based on the loc^ipn of the first optical pathway with respect to the 
second optical pathway entering the/nterference region and the length of the interference 
region and the location of the third optical pathway relative to the first and second optical 
pathways, the location of the thircy optical pathway being a function of the wavelength 
and the length of the interference/region and the distance between the first and second 
optical pathways, the selective interference being produced along a predetermined axis in 
The interference region, 

wherein the interference region is configured to provide a Boolean logic 
output signal based on the at least two optical input signals. 



-4- 



Atty. Dkt. No, 025572-0102 {00CXT0278N) 



